This study was designed to assess the diagnostic value of Rapid Antigen bovine TB antibody test kit (RAT) and any association with cervical comparative tuberculin test (CCTT), (iELISA) and nasal swabs culturing, among based detection of M. bovis infection. A herd of 21 animals aged 1 -8 years cross bread cattle of college of veterinary medicine. 19 (90.47%) animals had good body condition scores, two bulls included, and 2 (9.52%) cows were fair. Serum samples were collected, analyzed for anti-bovine TB antibody using RAT and iELISA. Also the herd was screened by CCTT. The tests were carried out twice, more than ten month interval, and twelve nasal swabs were taken within second survey. The first survey results revealed prevalence rate: 4 (19.04%) animals considered positive results (one positive and 3 suspected results) for CCTT, while the prevalence rate according to RAT was 10 (47.61%). The difference between the two prevalence rate was significant (McNemar chi-statistic = 4.50, p-value = 0.03) Kappa = 0.215 95% confidence interval: from −0.128 to 0.558; the strength of agreement is considered to be "fair". The study interprets: sensitivity 30%; specificity 99%. The second survey results revealed prevalence rate according to CCTT was 4 (36.36%), while prevalence rate according to RAT was 5 (45.45%). The difference between the two prevalence was not significant (McNemar chi-statistic = 0.33, p-value = 0.56). Kappa = 0.441 95% confidence interval: from −0.087 to 0.968; the strength of agreement is considered to be "moderate"; sensitivity: 60%; specificity: 83%. All serum samples and nasal swabs gave negative results for iELISA and culturing respectively. The study concluded that RAT was highly specific, easy, labor and time saving, suggesting its use as screening test in bovine tuberculosis, and How to cite this paper:
Introduction
Bovine tuberculosis is not only an economic disease representing a barrier for free tread of livestock between countries but also a zoonotic disease with high prevalence in developing countries [1] [2] .
Infection is often subclinical, when present clinical signs are not specifically distinctive of this disease, so it is usually diagnosed in the live animal on the basis of delayed hypersensitivity reaction [3] . It has been estimated that the tuberculin skin tests (TSTs) are the most important techniques for diagnosis of bovine TB in field [4] [5] . The single intradermal comparative cervical tuberculin test (SICCTT) involving the injection of BPPD intradermally and avian tuberculin at separate sites in the skin fold of the neck yields exceedingly specific results than the single skin injection test as codal fold tuberculin test which uses BPPD only [6] [7] .
The tuberculin skin test is effective in early detection of pre-clinical cases of M. bovis in cattle. This allowed the rapid removal of infected animals, and thus limited transmission of the disease and had a good impact in the early eradication of the disease [8] . Although physical examination is needed for TST in the field, its simplicity and coast effectiveness have made it as reliable technique for disease surveillance in cattle over large area under investigation [8] [9] .
Many factors which could influenced the results of TST performance are: environmental factors, host factors (status of immunity, genetics), nature of tuberculin used [4] [6] [7] [10], in addition to the ability of the test to detect positive cases relying on its sensitivity, specificity and distribution of the diseased cattle in herd under investigation [4] .
Low responsiveness of TST test for both avian and mammalian tuberculosis has been reported in animals that exhibit advance disease stage, pre-parturient cows, or cows with confined infection of the udder and with localized infection, when lymphatic glands are inactive [11] . Many studies from different parts of the world have evaluated the diagnosis of bovine TB by TST test in comparison with other TB diagnostics marker including ESAT-6, Gamma Interferon test, florescence polarization, serological tests and post mortem detection of TB in various environmental conditions [4] [5] [8] [12] . However, negative TST result has been reported in animals which have encapsulated lesions confirmed caused by M. bovis in post mortem [11] .
Bovine TB diagnosis based on serological methods has advanced. Since specific anti-gens have been used to enhance the specificity and sensitivity of these tests, an important antigen MPB70 which is M. bovis secreted protein has been used to detect M. bovis antibodies (IgM and IgG) [13] . Its sensitivity is 90% in comparison with BTB positive confirmed by bacterial isolation and 85% in comparison with PPD test. On other hand, the specificity was 98.6% against PPD test, and the test required no additional equipment and it was easy, labor and time saving [14] .
Detection of BTB and its adverse impact on milk production of lactating cow had been studied by using Immunochromotographic assay (ICGA) as antigen Rapid Bovine Tb Ab Test kit in Bangladesh for the first time [15] .
While in Iraq, it was employed for first time in herd of buffaloed to examine the prevalence of BTB (31) . For more accurate results, it was suggested that clinical information and other test such as Enzyme linked immune sorbent Assay (ELISA), should be applied to determine the true status of animals [14] . However, ELISA regarded as valuable complimentary tool to identify clinically undiagnosed cows that may be act as reservoirs and play a role in dissemination of the agent throughout herd [16] . But it has low value when it used in infected animals when they are in early stage of infection [17] . While rapid test kit alone may not be reliable for screening bovine TB and additional tests is required to validate its results [18] . However, tuberculin skin test and anti BTB antibody tests (lateral flow) when used in parallel presented an amended detection of BTB compared to the results of each test [19] . There are paucity in reports concerning prevalence of bovine tuberculosis in Iraq, especially in last three decades, this could attributed partly to the cost and unavailability of a reliable and less cumbersome diagnostic screening test and political will to diagnose and eradicate the disease in livestock need to be improved more importantly. This study was designated to assess the diagnostic value of RAT for sero-diagnosis of bovine tuberculosis and any correlation with (CCTT), iELISA and culturing of nasal swabs among based detection of M. bovis infections.
Materials and Methods
The current study was performed on a herd of cattle (cross bred) in the field of college of Veterinary Medicine College/Baghdad University in Abu Graib region Baghdad, Iraq, the herd selected due to pervious history of positive and suspected results of (CCTT), the herd included 21 apparently healthy animals aged 1 -8 years, 19 females and 2 males. The animals were clinically examined for debilitation, respiratory signs, ulcerating wound and animals health status were clinically evaluated and scored on a scale of (1 -2 good, 3 -4 fair and 5 poor) prior to the tests [20] . The herd was screened by CCTT for bovine tuberculosis before more than ten months through a survey in a project by [21] .
Samples Collection
• Blood samples Twenty one samples were collected, advanced pregnant animals were excluded.
• Nasal swabs Twelve nasal swabs were taken from animals which were positive for RAT and positive or suspected for CCTT.
Three tests were conducted to evaluate the prevalence of bovine tuberculosis in the herd (CCTT, Rapid Antigen Ab bovine tuberculosis test and iELISA).
• Comparative cervical tuberculin test (CCTT) CCTT was conducted on animals which were given positive results by the previous first RAT, and positive and suspected cases by the previous CCTT, a volume of 0.1 ml each of Bovine and avian tuberculin was injected intradermal in the neck in the middle portion on the right side about (10 -15) cm apart, after shaving the two areas. The test was read 72 hours after inoculation [22] [23].
Analysis of Data
The prevalence rate of bovine TB was counted by the formula:
Number of positive animals ve tuberculin tests Prevalence Rate % Total number of animals tested
Chi-square test was employed to evaluate the relation between the factors and the disease [24] .
• Antigen rapid bovine tb ab test kit
The test was conducted on sera-samples at the same time of the first CCTT, and conducted again for positive and suspected cases for the first CCTT and the positive for the first Rapid Antigen Test, using specific antibodies for M. bovis, the plastic cover was striped and test kit was placed on, dry level surface for five minutes at room temperature, test serum (4 drops) was added slowly to the sample well by help of the specimen dropper. If the migration did not appeared after one minute, one extra drop of the serum was added to the sample well, then the test results were read within 20 min. Presence of purple line in the result well of the kit is an indication of positive result [14] .
• iELISA The test was conducted by using a flat-bottomed wells polystyrene micro titer plates (Dynatech Labs., USA). Immulon 2 coated (1 mg/well) with bovine tuberculin purified protein derivative (PPD; Tecpar Brazil), blocked with 100 ml/well of 0.5% casein. A pool of eight positive sera from culture-positive animals and pool of eight animals originated from farm clear of TB and were negative to skin reaction test were used as controls. Test samples and control sera were tested in duplicate and incubate with a 1:500 dilution of monoclonal anti-bovine-IgG conjugated with alkaline phosphatase (Sigma) and absorbencies are read at 405 nm. Animals were considered as positive when optical density value (OD) was >0.350. The mean absorbency values were calculated from replicates wells for each serum, and samples showing coefficients values of greater than 15% were repeated. The difference in absorbance between wells containing antigen minus wells lacking antigens represents final OD.
• Culturing of nasal swabs
The twelve nasal swabs were cultured on stone brink [25] .
Statistical Analysis
Data analyses were conducted using SPSS for windows version 17.01%. The agreement between CCTT and RAT was calculated using Kappa analysis [26] .
Results
In Table 1 , the herd under investigation showed no signs of debilitation, respiratory and ulcerated wounds, they were apparently healthy, 18 out of 21 (85.71%) have good body conditions scores, but number of the apparently healthy animals gave positive results with CCTT and RAT.
The results presented in Table 1 show that out of 21 animal, 1 (4.761%) animal gave failed to obtain blood samples in spite of sedation, and the other two animals were in progressive pregnancy (Tables 2-5 ). Table 6 showed that sensitivity of the first CCTT and RAT was 20% & 30% respectively, while specificity was 100% and 99.00%, no significant difference was appeared at (P < 0.05) in the sensitivity and specificity of the first CCTT and RAT. Table 7 showed the sensitivity of the second CCTT and RAT was 60% and 20.00% respectively, while specificity was 83.00% and 100% respectively. There was significant difference at (P < 0.01) in the sensitivity and specificity. All the results of iELISA and culturing of nasal swabs were negative.
Discussion
The use of combination of cellular and by several authors is for diagnosis of BT but this uncommon procedure [27] - [29] . While the delayed-type hypersensitivity (DTH) reaction providing a clear indication of infection or exposure to etiological agent, formation of antibody appeared to be correlated to the range of bacterial multiplication and antigenic cargo in the diseased individual [9] . The results showed number of apparently healthy animals gave positive or suspected results for bovine TB, this results was in agreement with Mellroy et al. [30] who reported that most M. bovis infected cattle appear normal, but they harbor and/or they may disseminate the bacterium for years while did not express signs of illness. This has posed a significant public health concern, especially in infected lactating cow which shedding the bacterium through milk which can be consumed by humans as unpasteurized raw milk this has been practiced in the study region. Bovine tuberculosis prevalence in the herd was 4.76% and 36.36% by the first and the second CCTT respectively which was higher than prevalence 0.32% and 1.38% in cattle and buffaloes respectively, which was reported within a survey on bovine tuberculosis by CCTT in the middle and south of Iraq [31] , also it was higher than 3.8% in a herd of buffaloes reported by Ahmed et al. [32] . And higher than 2.8% in a herd of cattle reported by [18] , while it was lower than 11.4%, reported by [33] . The prevalence rate according CCTT = 1/21 = 4.76%; The prevalence rate according RAT = 10/21 = 47.61%; The difference between the two prevalence was significant (McNemar chi-statistic = 9.00, P-value < 0.01); Kappa= 0.104 95% confidence interval: From −0.092 to 0.301 the strength of agreement is Considered to be "poor". Sensitivity = 10, Specificity = 100. Table 3 . Show association between first CCTT and RAT when the suspected cases in CCTT considered as infected. The prevalence rate according CCTT = 4/11= 36.36%; The prevalence rate according RAT = 5/11 = 45.45%; The difference between the two prevalence was not significant (McNemar chi-statistic = 0.33, p-value = 0.56); Kappa = 0.441 95% confidence interval: From −0.087 to 0.968 the strength of agreement is considered to be "moderate"; Sensitivity = 60%, Specificity = 83%. Table 5 . Show association between second CCTT and RAT when the suspected cases in CCTT considered as uninfected. The prevalence according CCTT = 1/11 = 9.09%; The prevalence according RAT = 5/11 =4 5.45%; The difference between the two prevalence was significant (McNemar chi-statistic = 4.00, p-value = 0.04); Kappa = 0.214 95% confidence interval: From −0.166 to 0.594 the strength of agreement is considered to be "fair"; Sensitivity = 20%, Specificity = 100%. The tuberculin skin test results may be false positive because several factors including status of immunity of the animal and nature of tuberculin used [1] [10] . Also may be attributed to sensitization of Mycobacteria spp. other than M. bovis [25] . The small size of the herd and good health status scores may explain the low disease prevalence in the herd which may have not been in contact elsewhere with any infected herds [34] pointed out that increased in herd size, increases the risk of positive reactors to the tuberculin test, this may be due to increasing herd size, so the probability of introduction of infected animals to the negative herd become higher.
Bovine tuberculosis prevalence in the herd by the first and the second RAT was 10 (47.61%) and 5 (45.45%) respectively, these results were lower than (10/16) 62% reacted positively for M. bovis antibodies with IQRT while no postmortem Tb gross lesion was observed from the six randomly selected cows out of ten IQRT positive cows culled and examined [15] .
But the results disagreed with [18] who pointed out that all animals showed no visible reaction to the quicking bovine tuberculosis antibody rapid test but seven animals reacted positively to skin test in Jalingo, Nigera.
The unique feature of bovine tuberculosis represented by the difficulty of using an accurate rapid and simple diagnostic test alone, most of the tests have a low sensitivity, led to requirement of adopting more than one test for detection, hence the results of current study confirmed that the efficiency of detecting BT differs by CCTT & RAT. In the first survey, prevalence rate detected by RAT was much higher than that of CCTT, but in the second survey, prevalence rate detected by RAT was similar with that of CCTT, this may be due to the small number of serum samples, which were taken from only [11] animal, included in the second survey.
The most interesting result of this study is the co efficient of kappa between the two tests, which revealed the strength of agreement which was ranged for poor fair and moderate value, the results could include the suspect case with CCTT when subjected to RAT all of them showed positive results in the first survey, while only two of three of the suspected case with CCTT showed positive results in the second survey.
The results of current study clarified that the RAT was higher in sensitivity than CCTT in the first survey, while CCTT was higher in sensitivity than RAT of the second survey; these results were agreed with [14] who reported that rapid ICA was found to be more sensitive than SCCTT while SCCTT was found to be more specific than rapid ICA, as rapid ICA can capture and detect M. bovis antibodies (IgM and IgG), due to the recombinant MPB70 antigen which act as capturer and detector material, this antigen is present predominantly in M. bovis and to very limited degree in M. tuberculosis and other Mycobacteria spp., so the kit test doesn't have cross-reaction with other SPP. Also the result revealed low value for sensitivity rate compared with results obtained by clinical evaluated study by [14] , which clarified that the sensitivity of RAT was 85% vs. PPD test and 90% vs. culture of M. bovis. Also the current study revealed that the rate of specificity for the two tests in the first survey was similar, while the rate of specificity of RAT was (100%) which was significantly higher than CCTT in the second survey, these results agreed with [14] who reported specificity rate for RAT, 98.6% vs. PPD test. While these results disagreed with [18] who pointed out that rapid test kit alone may not be reliable for screening bovine TB and additional tests is required to validate it ̓ s results.
The frequently use of culture method remains the gold standard for confirmation of TB. However, the time required for the isolation and biochemical analysis for identification of Mycobacteria, can take up eight weeks [35] , but the negative nasal swabs culturing in the current study, was in agreement with the negative nasal swabs culture obtained by [21] and [36] who clarified that the negative results cannot be counted evidence of the absence of infection, this may be interpreted by intermittent appearance of M. bovis in some nasal swabs or may be (a lag period) in the shedding of the bacteria after infection. This may also indicate a phenotype change in the microbe and/ or obtain overlapping with the host, probably due to environment stress factor and physiology of the host of various kinds and that play a role as agents involved in the time shedding of germ [36] .
The negative results for the positive and suspected infected animals for RAT and CCTT, by iELISA may be attributed to the early stage of infection, which was inconsistent with [17] who clarified that ELISA has low value when it is used in animals which were in early stage of infection. Its sensitivity is limited mostly because of the late and irregular development of the humeral immune response in cattle during the course of the disease, and also specificity is poor in cattle when complex antigens such as tuberculin or M. bovis culture filtrates are used [37] . All the data recovered from the tests used in this study confirmed the sophisticated nature of immune response to Bovine tuberculosis and there is no precise parameter for diagnosis of clinical or subclinical carrier cases which play a major role of BT bacilli spreading to other healthy animals and humans.
Conclusions
The study concluded that RAT revealed high specificity, similar to CCTT, and occasio-nally higher or lower sensitivity than CCTT. Also it is easy, labor and time saving, suggesting its use as screening test in bovine tuberculosis, and the CCTT could be used to confirm positive animals screened by RAT. RAT could be useful in diagnosis of early infection of cattle with M. bovis, especially during test and slaughter program as infected cattle may be detected for culling early before losing their marketing value to condemned carcass during meat inspection.
We advise Iraqi government should assist livestock farmers in screening their herds for tuberculosis by using both RAT and CCTT, while insuring that infected animals are culled for slaughter and compensated.
